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(s¢) Fixing plipe 1o flange

{57) Planar flange 1 has a mounting hale formed through it having portions formed of different diameters 17, 3 the wider
portion recaiving an annular resilient sealing member 4. The pipe P has a radially expanding annular portion P* engaged

with the peripheral edge 1’ of 1he maurting hole. Withir. the meunting hole, the end S of the pipe is enlarged or 2 pan of the ’

pipe-diamater ponion is radially expanded 1o press the resilient sealing member & and to clamp the radially inwardly
projecting peripheral edge 1° of the mounting hole between the radially expanded portion P~ and the enlarged end or radially
expanded end portion 5, thereby {ixedly connecting the flange and the pipe.
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TITLE OF THZ INVENTIOU

ARRANGZMENT FOR FIXING INLC CF THIN-WALLID PI2I TC FLANGE
COUPLING

BACXGROUND OF THEE INVENTICN

Fielé of the Invention

The present invention relates generzlly to an imgrovec
arrangement for fixedly conrecting a flange coupling ané 2an
ené of a thin-walled metal pipe of the type which has &
relatively small diameter of approximately 30 mm or less ané
a wall thickness of apprcximately 2 mm or less anc which is
typically employeé in an autcmckile, various kinés cf
machines anc ecuipment in the fcrm of a supply pipe zhrcuch
which c1l cr air is supr.iec.

Pescricticn of the Pricer Ars

“

eferrirc to Fig. I showing a pricr art arrancement of
this xiné, a planar flance 1l: hag an mcunting hecle 12 fcrmeZ
throuch an axial pcrtion therecf, ané &n end P,” oI a pige =
is inserted into the mountinc role 12. In this state, the
flance 11 is fixed to the pipe P, bv heat brazing, as az 13,
using a brazing metal material such as copper cr brass.
_Typically, the thickness of the flange 1l remarkaily

diifers Ircm that cf the pipe Pl Trerefore, in the gricor

art fixing arrangemert, a detericration may occur in ihe

L{V)

mechanical prcperties of the srazed pcrtion 13 ol the :tipe

due to loczlized overheatinc wnich may be caused, as oy an

.



inexperiercec cperatcr curing a heat Erazing cperaticn
empliovine a burner or the iike. This deterioraticn may cause
+he formation cf a crack cr 2 breakace in combirnzticn with
vibration applied tc & piping including the pipe Pl while it
is being used. Also, the brazing material may rur on a
mounting sheet surface of the flange 11 by brazing heat. 1In
addition, since the entire surface of a product is sukbjectec
‘to anti-corrosive plating after the aforesaid brazing
operaztion, there is a prcblem in that the cuality cf
corrosive resistance may detericrate.

SUMMARY OF THE INVENTION

It is therefore ar object oi the present inventicn to
provide an improvec fixing arrangement incliuding 2 Z£i

having & meunting hele zr
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porticn in which z resilient seeling member 1is inser«ed ernd a
pipe kaving an end pcriion previded with an radially expandecd
portior, the end pcrticn being inserted intc the mounting

hcle such that the radially expandeé portion is encaged with

the back ©
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lance. In acdi

h

ion, the enc o the pipe is
enlarced cr a portion of the end porzion ci the oipe is
racdially expanded to press <he resilent sealing member ané tc
clamp a zadially inwardly projecting p ripheral edce ¢I ihe
mounting hole between the raéiaily expanceé portion and the
enlarged end or radially exparced end poztion, thereby

sivedly ccnnectinc the flance ané the pipe. This eliminates



the previously-éescribed heat brazinc arnc tr-events & crick or
breakage frem beiné formedé tv a cdeterioration in the
mechanical properties of the fixeé portiorn c¢i the pire as
well as various troubles from occurring due to a brazing
material running cn the mounting sheet surface cf the Ilance
by brazing heat. In addition, it is possible to use
previously-plated flange and pire, thereby remarkably
improving the efficiency of fixing cperation.

To this encé, the present invention provicdes an imzrcveé
€ixing arrangement for fixecély connecting one encé ci 2
thin-walled metal pipe and a flange coupling. The Improvec
fixing arrangement includes a glanar flance having 2 mcunting
hole formed thrcugh an axial porticrn thereoi, & racdla

expanced Teort

Y

cn being formed irn z periicon ci the serichers
surface oif the moun<ing hole Icr receiving an annuiar
resilienc éealing member; anéd a pipe having cne enc gprovided
with an pipe-diameter portion anc¢ a radially expandirnc
annular portion. The radially expanding annular pertion is
engageé with the perigheral eége of the mcunting hole cn th
back side of tre flange to insert the pipe-diameter pcrtion
into the mounting hole. 1In adéition, within the mouncting
hole, the ené of the pipe-éiameter porticrn is enlarged or 2
part of the pipe-ciameter portion is racially expanded <o
cress the resilient sealing member and to clamp the radially

inwardlv orojectinc peripheral ecdce c¢f ihe mourting hole
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Zcrmed in 3 groove-like cr steg-iilre chape.

further cpjects. features and acdvantace:s c2
inverticn will teccme agparent from fhe Zcilicwing ce

ci rreferred s2mbcdéiments ci the present invenziicn wi

-—-wes

reference %0 the accompanving &rawings.
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Sreferr2d ambcdimernts 0f the present invenzicn Will e
deccrinesd melcw with -efzrenmce %0 Tigs, 1 znéd I. Tisz. 1 is
sar=iall' cutaway, toan view ¢f z Iilzst gralszref snmzcciment

cf tre sSragent Invention 3hcwing an zrrancament
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reference rnumerais 6 aré 6' respectively dencte ncles
receiving bclts seéured +o a base (nct shown).

It is c te noted tha: the raéiaily exparded porzien 3
may be formed in the peripheral surrace of the mounting Lole
2 in a stepped shape (Fig. 1) or in a groove-like share (Fig.
2).

In accordance with the present invention incluéing tre
above~-described arrangement, the pipe-diameter portion P' c<
the ené portion of the pire P is fitted irto the mounting
hole 2 having the radially expanéed portion 3 in which the
resiliert sealing memter 4 is fitteé, and the ripe-ciameter

porticn P' is enlarcec at its enc or a part cZ the szme is
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radially expanéed to press the resilient sealinc m
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adéition, the radially inwarély peripheral perigher:i. eége 1
0f the mounting hole 2 is clamped between the radiaily
expandeé pertion 3 ané the enlargec end or radially expanced
portion, thereby airtightly and Iirmly fixinc the pirfe P tc
the flange 1.

As described abcve, in the arrangement Zor fixing a
thin-walled metal pipe to a flange coupling in accorcance
with the present invention, the pipe P is fixedly ccnnected
to the flange i by a pressure applied tc the resiiient
sealing member 4 by the racially outwardly expanceé portion 3

and by a clamping Zorce acting upen the redially inwardly

-G-



orojeczinc rericheral ecge 1' ol the reunting hc:e z zetween
the annularly expahded cortion ?" anc¢ the zacially enlarcec
2nd or the raédiallv expanded portion 5. Therefcre, it is
possible to eliminate a fixed portion which is heat-bra:zed,
and this prevents verious troubles from occurring cn he
mounting sheet surface of the flange ! due to the fecrrmation
of a crack, breakage or flowing cf a brazing material owing
to a deterioration in the mechanical properties of the fixed
portion of the pipe P. In acdition, the flange 1 and the
pipe P which are previously platec may be useéd sc thazt the
efficiency o a2 mounting operatior may be improves, thereoy
achieving a remarkably useful arrancement for Zixing an encé

of a thin-walleé metal pipe to a Ilange cocupling.

Whiie thies inventicn has beer descrited in ceniunction
with speciiic embcéirments thereoZ, it is evident that many
alternatives, moéifications ané variations will be aprcarernt
“c those skilled in +<he art. accoréincly, it is intencded to
emrace all such alterrnatives, modificaticns &né variations as
fail within the spirzit and broaé scope oI the aprencded

claims.
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CLAIMS
1. An arrangerent in which a pipe is a2tteched tz -2

flange having a mounting hcle receiving the pipe ané the

periphery c¢f whicn has a redially inwardly directe

o

projection, the pipe being exparnded for sbutrent with one

side of the projection, an¢ secured by fixing means exparndirg

radiaily t¢ rress s resilient seelirng recber zgzeins= 1he
otrier eide cf the projectisn,
2. fr. errengerent for firecdly connecting &né end cf =

thin-wellec metzl pipe to 2 flange coupling coerprising:
@ plerner fiarge haevirg & rourting hole ferrecd tnhreugh

2n¢ &xiel perticrn therecl, &z re
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e z urfece ¢f the meunstic
for cdefiring & redielly inwarély prciecting po}ticn enC &n
annﬁlar resiilent sealing rerber inserted in the rasiaiiy
expar.éec¢ portion; =znd

2 pipe hazving an eznnularly expancded porsticn which is

radialiy expznce

fer engegement wizth the peoriicen ¢f zrne
periprheral edge of the meunting hele which is expcsed

cn the dazcr cf he plarer flaznge andé fixing neans
expencinrg racially to press the resilient sealing rember

2geinst the irner wall c¢f tne recially expeardesd p
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anc to clanr the radiaily inwardly prciecting porziecn in

cocpereticr with the enrnuiarly expercded periisr.

3 Fn errangerens zcteréing te cleinm 1 er cleir ¢ whare
tre pipe 1t enlarged et ar ené therect.
<. AT BrTETgecent ettirding to leis roer clali- U, wmer



the pipe has ar. erd pcrtiicon which is psertially rzéizlly
expended.
5. An arrangement according to claim 1 or claim ¢ whereirn
the mcunting hole is ccunterbered to a step-like form.

5 6. Ar arrangenent sccording to claim 1 or clzim 2,
ané having a grocve ir its peripheral surface %o forr two
spaced radially inwardly directed projecticns.
7. An arrangement in which a pipe is a2ttacheé t¢ &
flange, substantially a2t hereinbefore describec¢ with

10 reference to and as illusirated in Figure 1 cor Figure 2 of

the accormpenying crawinge.
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Fig.2
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Fig.3
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